Roles of CYP3A4 and CYP2C19 in methyl hydroxylated and N-oxidized metabolite formation from voriconazole, a new anti-fungal agent, in human liver microsomes.
Involvement of cytochrome P450 (P450 or CYP) 2C19, 2C9, and 3A4 in N-oxidation of voriconazole, a new triazole antifungal agent, has been demonstrated using human liver microsomes. To confirm the precise roles of P450 isoforms in voriconazole clearance in individuals, we investigated the oxidative metabolism of voriconazole catalyzed by recombinant P450s as well as human liver microsomes genotyped for the CYP2C19 gene. Among recombinant P450 isoforms using Escherichia coli expression systems, CYP2C19 and CYP3A4 had voriconazole N-oxidation activities, but not CYP2C9. Apparent K(m) and V(max) values of CYP2C19 and CYP3A4 for voriconazole N-oxidation were 14+/-6 microM and 0.22+/-0.02 nmol/min/nmol CYP2C19 and 16+/-10 microM and 0.05+/-0.01 nmol/min/nmol CYP3A4, respectively (mean+/-S.E.). CYP3A4 produced a new methyl hydroxylated metabolite from voriconazole, detected by LC/UV and LC/MS/MS and confirmed by 1H and 13C NMR analyses, with K(m) and V(max) values of 11+/-3 microM and 0.10+/-0.01 nmol/min/nmol CYP3A4. The voriconazole 4-hydroxylation to N-oxidation metabolic ratios in liver microsomes from the wild-type CYP2C19*1/*1 individuals (0.07) were lower than those observed in other genotypes (0.20-0.27) at a substrate concentration of 25 microM based on the reported clinical plasma level. These results suggest that the CYP2C19 genotype, but not CYP2C9 genotype, would be evaluated as a key factor in the pharmacokinetics of voriconazole and that 4-hydroxyvoriconazole formation may become an important pathway for voriconazole metabolism in individuals with poor CYP2C19 catalytic function.